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URL BASED RETRIEVAL OF PORTIONS OF 
MEDIA CONTENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims priority to US. Pro 
visional Patent Application No. 61/144,081 (Attorney Docket 
No. 325951.01) entitled “URL BASED RETRIEVAL OF 
PORTIONS OF MEDIA CONTENT,” and ?led on Jan. 12, 
2009, Which is hereby incorporated by reference. 

BACKGROUND 

[0002] The Internet contains many types of doWnloadable 
media content items, including audio, video, documents, and 
so forth. These content items are often very large, such as 
video in the hundreds of megabytes. Users often retrieve 
documents over the Internet using the Hypertext Transport 
Protocol (HTTP) through a Web broWser. The Internet has 
built up a large infrastructure of routers and proxies that are 
effective at caching data for HTTP. Servers can provide 
cached data to clients With less delay and by using feWer 
resources than re-requesting the content from the original 
source. For example, a user in NeW York may doWnload a 
content item served from a host in Japan, and receive the 
content item through a router in California. If a user in NeW 
Jersey requests the same ?le, the router in California may be 
able to provide the content item Without again requesting the 
data from the host in Japan. This reduces the network traf?c 
over possibly strained routes, and alloWs the user in NeW 
Jersey to receive the content item With less latency. 
[0003] Often, a user is only interested in a portion of a large 
content item, such as a particular page of a large Portable 
Document Format (PDF) document or a particular time range 
in a large video. Unfortunately, the only Way to get the desired 
portion of the content item in some cases is to doWnload the 
entire content item to the user’s computer and then open the 
content item to ?nd the portion of interest. Even if a user could 
retrieve a portion of a large content item, it is desirable for the 
portion to be cacheable by the existing Internet infrastructure, 
and to be compatible With later doWnloading of additional 
portions of the same content item. 
[0004] One prior attempt to solve this problem is HTTP 
byte ranges or byte serving. Byte serving is the process of 
sending only a portion of an HTTP/1 .1 message from a server 
to a client. In the HTTP/1 .0 standard, clients Were only able to 
request an entire document. By alloWing byte serving, HTTP/ 
1.1 alloWs clients to choose any portion of the resource. One 
advantage of this capability occurs When a client requests a 
large media ?le With a proper format, as the client may be able 
to request just the portions of the ?le knoWn to be of interest. 
Unfortunately, bytes have very little meaning in the context of 
many content items. For example, byte ranges have little 
relation to the page number of a PDF ?le or the time offset in 
a video Without the user having advance knoWledge of the 
layout of a particular content item of interest. The tWo biggest 
challenges With byte ranges are that they are not cacheable by 
all proxies and some broWsers do not alloW byte range 
requests as they involve setting special headers. Byte ranges 
also are dif?cult to use With content items that change. Pro 
viders of video and other content items often insert ads or 
other interstitial information that can change the length and 
byte layout of the content items in Ways that unintentionally 
frustrate attempts to retrieve portions of the content items 
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using byte ranges. In addition, many broWsers and other 
HTTP applications do not understand byte ranges or imple 
ment HTTP/1.1. 
[0005] Another solution proposed by the World Wide Web 
Consortium (W3C) Working group on media fragments is the 
addition of axis ranges to HTTP. Axis ranges are similar to 
byte ranges, but refer to a particular domain, such as time, 
rather than bytes. HoWever, such changes imply updating 
every client, server, and router to understand the neW ranges, 
and thus caching could not occur With existing Internet infra 
structure. The use of axis ranges also implies agreement on 
the types of axes along Which clients could access portions of 
each type of ?le. This could omit certain useful axes or result 
in an inconsistent axis among servers for a particular ?le type. 

SUMMARY 

[0006] A media fragmenting system is described herein 
that alloWs requesting portions of a content item through 
information speci?ed in a Uniform Resource Identi?er (U RI) 
used to retrieve the content item. Media fragments retrieved 
using the media fragmenting system are cacheable by exist 
ing Internet infrastructure and alloW clients to retrieve por 
tions of a content item Without retrieving the entire content 
item. The media fragmenting system adds a content range 
segment to the URI to specify a portion of the content item. A 
server receiving the URI accesses the content item, identi?es 
the requested portion, and returns the requested portion in a 
standard HTTP response to the client. Because no changes to 
the HTTP protocol are involved, intermediate servers, rout 
ers, and proxies, can all handle the request and response as 
Well as cache the response Without modi?cation. 
[0007] This Summary is provided to introduce a selection 
of concepts in a simpli?ed form that are further described 
beloW in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the 
claimed subject matter, nor is it intended to be used to limit 
the scope of the claimed subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a block diagram that illustrates compo 
nents of the media fragmenting system, in one embodiment. 
[0009] FIG. 2 is a block diagram that illustrates an operat 
ing environment of the media fragmenting system using 
Microsoft WindoWs and IIS, in one embodiment. 
[0010] FIG. 3 is a How diagram that illustrates the client 
side processing of the media fragmenting system, in one 
embodiment. 
[0011] FIG. 4 is a How diagram that illustrates the server 
side processing of the media fragmenting system, in one 
embodiment. 

DETAILED DESCRIPTION 

[0012] A media fragmenting system is described herein 
that alloWs requesting portions of a large, doWnloadable con 
tent item through information speci?ed in a Uniform 
Resource Identi?er (URI) used to identify the location of and 
retrieve the content item. Media fragments retrieved using the 
media fragmenting system are cacheable by existing Internet 
infrastructure and alloW clients to retrieve portions of a con 
tent item Without retrieving the entire content item. As an 
example, consider a video ?le accessible using a URI “http:// 
xyZ.com/a.Wmv.” A request in a Web broWser or Web-based 
video player to access the URI Would typically cause the 
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browser to download the entire ?le and then begin playing it 
(or possibly play the ?le While retrieving the ?le as the player 
receives enough information). The media fragmenting sys 
tem adds a content range segment to the URI (that is under 
stood by a client and server communicating to access a con 
tent item) to specify a portion of the content item. 
[0013] One type of content range provided by the system is 
time based and provides a start and end location in millisec 
onds. For example, the URI “http://xyZ.com/a.Wmv/ Slice 
(st:0,et:10000)” speci?es the same content item as the pre 
vious example, but indicates that the client Wants to retrieve 
only the ?rst 10 seconds of the video (start time Zero, end time 
10000 milliseconds). The system may also accept other types 
of content ranges, such as a different time resolution (e.g., 
seconds), a different time speci?cation (e.g., (start, duration) 
rather than (start, stop)), pages in a document, bookmarked 
portions of a ?le, content indexes (e.g., advertisement(l), 
advertisement(2)), and so forth. A server receiving the request 
accesses the content item, identi?es the requested portion, 
and returns the requested portion in a standard HTTP 
response to the client. Because no changes to the HTTP 
protocol are involved, intermediate servers, routers, and prox 
ies, can all handle the request and response as Well as cache 
the response Without modi?cation. Thus, the media fragment 
ing system provides a Way of accessing portions of large 
content that is cacheable and compatible With existing Inter 
net infrastructure. 

[0014] FIG. 1 is a block diagram that illustrates compo 
nents of the media fragmenting system, in one embodiment. 
The media fragmenting system includes at least one server 
that communicates With one or more clients. A typical client 
110 includes a user interface component 115, a portion 
request component 120, a communication component 125, 
and a cache component 130. A typical server 150 includes a 
communication component 155, a portion identi?cation com 
ponent 160, a parse content component 165, and a content 
store 170. Each of these components is described in further 
detail herein. A netWork 180, such as the Internet or a Local 
Area Network (LAN), connects the client 110 and server 150. 
The netWork 180 betWeen the client 110 and server 150 may 
include any number of routers, proxies, gateWays, and other 
netWork devices, such as router 190. These devices may 
include caches, such as the cache 195, that store data from 
recent requests and provide that data in response to later 
requests to increase netWork ef?ciency. These devices can be 
tiered as Well, so that one cache talks to another cache, that 
cache talks to the server, and so on. 

[0015] The user interface component 115 of the client 110 
displays a user interface to a user and receives requests to 
access a portion of a content item from the user. The user 

interface component 115 may receive requests directly from 
the user (e.g., in the form of a start and end time) or through 
controls, such as a user selecting a region along a video 
timeline. Typically a user speci?es a content item (e.g., by 
providing a URI), and a portion identi?cation (e.g., a start 
time and an end time) through the user interface. 
[0016] The portion request component 120 of the client 110 
creates segments and adds them to a URI of a content item 
requested by a user or application to identify the portion of the 
content that the user or application is interested in retrieving. 
The portion request component 120 can use a variety of 
formats so long as the resulting URI is valid. The URI Speci 
?cation (RFC 3986) de?nes certain unreserved characters 
(a-Z, A-Z, 9-0, -, _, and ~) that are valid in a URI, and certain 

Jul. 15,2010 

other reserved characters (I, *, ’, (, ), ; , : , @, &, I, +, $, 
comma, /, ‘.7, %, #, [, and ]) that are valid in certain contexts. 
Reserved characters may be URI encoded (sometimes called 
percent encoding) to form alloWable escaped versions of the 
characters (e.g., %21 in place of I). The component 120 can 
even encode characters not alloWed in a URI (e.g., space 
encoded to %20) to alloW inclusion. Those of ordinary skill in 
the art Will recogniZe many combinations of characters not 
commonly found in content item URIs that the system can use 
to specify the portion segment. 
[0017] In addition to appending characters to the URI, the 
portion request component 120 may also append information 
to the URI path to create a URI that identi?es a portion of a 
content item. For example, the system can de?ne the URI 
“http://xyZ.com/a.Wmv/portion(1,4)” (Where 1 and 4 may be 
seconds or some other units relevant to the ?le’s content) to 
refer to a portion of the content item that is accessible in full 
using the URI “http://xyZ.com/a.Wmv.” The system can also 
use this format to specify other axes along Which a content 
provider may divide a content item. For example, a video may 
be accessed by time, using a URI such as “http://xyZ.com/a. 
Wmv/time(5000,10000)” (Where 5000 and 10000 are, for 
example, milliseconds of play time in the ?le) or by previ 
ously de?ned highlight portions using the URI “http://xyZ. 
com/a.Wmv/highlight(1).” Note that as shoWn in the previous 
example, the system does not alWays specify a start and end 
range, but may in some implementations specify only a start, 
only an end, a page, an identi?er, or other useful speci?cation 
of the portion of interest. As another example, the component 
may be used to select an audio portion in a particular language 
from an audio ?le containing audio portions that are in several 
human languages using syntax such as “a.Wmv/lang(en-us)” 
(using the W3C-style identi?er “en-us” for United States 
English) or similar. Alternatively or additionally, the compo 
nent may be used to select different content entirely that is 
grouped under a single URL. For example, a URL http://xyZ. 
com/music.Wmv(country) may select a genre of music 
among several genres (e.g., country Western, classical, rock) 
for playback. 
[0018] The communication component 125 of the client 
110 sends HTTP requests and receives HTTP responses 
betWeen the client and one or more servers. Although shoWn 
Within the system 100, the communication component 125 
may be a library (e.g., WinInet) or other Application Pro 
gramming Interface (API) provided by an operating system or 
application running on the client external to the media frag 
menting system 100. 
[0019] The client 110 may also include a cache component 
130 that stores retrieved content items or portions of content 
items in case the user makes a sub sequent request for the same 
content item. 

[0020] The server 150 also contains a communication com 
ponent 155 similar to the communication component 125 of 
the client 110 that receives HTTP requests and sends HTTP 
responses. The server may include a Web server application, 
such as Microsoft Internet Information Services (IIS) or 
Apache, that directs requests to ?les stored on the server. 
Most Web servers also alloW developers to create extensions 
to intercept and respond to requests received through the Web 
server. For example, the system may implement the portion 
identi?cation component described herein as an IIS extension 
that receives the request URL and extracts the underlying 
content item and portion from an HTTP request. 
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[0021] The portion identi?cation component 160 of the 
server 150 receives a URI, parses the URI into segments that 
identify a content item and one or more portions of the content 
item, and retrieves the requested content item portions from 
the content store. For example, the portion identi?cation com 
ponent 160 may receive a request for the URI “http://xyZ. 
com/a.Wmv(l0,20),” access the content item “a.Wmv” on the 
hard drive of the Web server, identify the portion correspond 
ing to a start time of 10 seconds and a stop time of 20 seconds, 
and then provide that portion to the communication compo 
nent to send back to the client as an HTTP response to the 
client’s request. 
[0022] In some embodiments, the portion identi?cation 
component 160 may include an extensibility model for add 
ing a content ?lter that understands a format associated With 
a particular type of content item and that provides axes along 
Which clients can access portions of the particular type of 
content item. For example, a PDF content ?lter may include 
knowledge of the data structure of a PDF ?le and axes that 
include page numbers and bookmarks. When a user installs 
the content ?lter on the Web server, it extends the Web server 
to alloW responding to requests for particular pages or book 
marks of PDF ?les provided by the Web server. As another 
example, a content ?lter for videos of baseball games may 
include axes for selecting a portion of the video associated 
With a particular inning. 
[0023] The parse content component 165 of the server 150 
loads and opens the content item based on its type to extract 
requested portions of the content based on the dimensions 
and/ or units of the portion request. For example, if a requested 
content item is an Motion Picture Experts Group (MPEG) 
video ?le and a client requests the portion based on a time 
range, then the parse content component opens the video ?le, 
loads a header of the video ?le that provides encoding and 
other information, and identi?es the frames of the video that 
correspond to the speci?ed time range. 
[0024] The content store 170 is a storage medium that pro 
vides volatile or nonvolatile storage for content items. The 
content store 170 can include a database of content (e.g., for 
large content providing servers), a ?le system on a hard drive 
or Storage Area NetWork (SAN), an in-memory database 
(e. g., for content items of loW temporal duration), and/ or any 
other type of storage for content items. 
[0025] The computing device on Which the system is imple 
mented may include a central processing unit, memory, input 
devices (e. g., keyboard and pointing devices), output devices 
(e. g., display devices), and storage devices (e.g., disk drives). 
The memory and storage devices are computer-readable 
media that may be encoded With computer-executable 
instructions that implement the system, Which means a com 
puter-readable medium that contains the instructions. In addi 
tion, the data structures and message structures may be stored 
or transmitted via a data transmission medium, such as a 
signal on a communication link. Various communication 
links may be used, such as the Internet, a local area netWork, 
a Wide area netWork, a point-to-point dial-up connection, a 
cell phone netWork, and so on. 
[0026] Embodiments of the system may be implemented in 
various operating environments that include personal com 
puters, server computers, handheld or laptop devices, multi 
processor systems, microprocessor-based systems, program 
mable consumer electronics, digital cameras, netWork PCs, 
minicomputers, mainframe computers, distributed comput 
ing environments that include any of the above systems or 
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devices, and so on. The computer systems may be cell phones, 
personal digital assistants, smart phones, personal computers, 
programmable consumer electronics, digital cameras, and so 
on. 

[0027] The system may be described in the general context 
of computer-executable instructions, such as program mod 
ules, executed by one or more computers or other devices. 
Generally, program modules include routines, programs, 
objects, components, data structures, and so on that perform 
particular tasks or implement particular abstract data types. 
Typically, the functionality of the program modules may be 
combined or distributed as desired in various embodiments. 

[0028] FIG. 2 is a block diagram that illustrates an operat 
ing environment of the media fragmenting system using 
Microsoft WindoWs and IIS, in one embodiment. An incom 
ing request 245 passes through a kemel-mode driver, http.sys 
240 that processes HTTP requests and passes the requests to 
IIS 210. IIS 210 passes the request to any applicable ISAPI 
?lters 220. The ISAPI ?lters 220 receive noti?cation at the 
start of processing a request (a BeginRequest noti?cation) 
and at the end of processing a request (an EndRequest noti 
?cation), and can be designed to perform a variety of tasks 
related to a request 245. In some embodiments, the media 
fragmenting system interfaces With IIS 210 as an ISAPI ?lter, 
shoWn as the media fragment extension 250. The extension 
250 receives noti?cation of incoming requests through the 
BeginRequest and EndRequest processing noti?cations and 
can perform the processing described herein. After notifying 
any ISAPI ?lters 220, IS 210 passes the request 245 to a 
request router 225 that determines an appropriate handler for 
the request based on the ?le extension of the requested 
resource in the IIS 210 Metabase (for IIS 6.0) or other con 
?guration (for IIS 7, e.g., an applicationhost.con?g or Web. 
con?g ?le). If there is no mapping, the request is handled by 
the static ?le handler 230 (e.g., for HTML ?les, images, 
videos, and Adobe Acrobat (PDF) documents). This concept 
could be integrated in server-side playlists as Well. IIS 210 
routes ASP and ASP.NET requests to the ASP handler 235. 
The extension 250 may also invoke one or more content ?lters 

260, as described further herein, to parse the content of a 
particular type of content item and provide the requested 
portion. For example, a PDF content ?lter may parse a PDF 
?le and respond to requests to deliver speci?c pages of a PDF 
document stored in a PDF ?le. As another example, a WMV 
or MPG video ?le content ?lter may parse a video by reading 
video header information and seeking Within the video based 
on the header information and a requested time speci?cation. 
IIS 7 introduced the ability to add modules to the IIS request 
handling pipeline and includes ISAPI ?lters for backWards 
compatibility. In some embodiments, the media fragmenting 
system interfaces With IIS 7 using an IIS module instead of an 
ISAPI ?lter. 

[0029] FIG. 3 is a How diagram that illustrates the client 
side processing of the media fragmenting system, in one 
embodiment. These steps are invoked When a user Wants to 
use a particular portion of a content item. In block 310, the 
system receives an identi?cation of the content item With 
Which the user Wants to interact. For example, the user may 
identify a video ?le by clicking on a link in a Web broWser or 
typing a URL in a media player application. Continuing in 
block 320, the system receives an identi?cation of a portion of 
the content item from the user. For example, the user may 
click a link that includes a start and end time or select a portion 
of a video on a timeline. Continuing in block 330, the system 
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creates a content portion request that includes the identi?ca 
tion of the content item and the identi?cation of the portion to 
retrieve. For example, the system may form a URI composed 
of the URI of the content item and append portion information 
in a format agreed upon by the client and server. 
[0030] Continuing in block 340, the system sends the con 
tent portion request to the server for processing. For example, 
the system may submit the request to an HTTP communica 
tion layer that forms a standard HTTP GET request for 
retrieving the content portion and sends the request to the 
server. Continuing in block 350, the system receives the 
requested content portion from the server. For example, the 
system may receive an HTTP 200 response that includes the 
content portion as data. Continuing in block 360, the system 
displays the received content portion to the user. For example, 
the system may play a received audiovisual ?le in a media 
player application on the client. After block 360, these steps 
conclude. 
[0031] FIG. 4 is a How diagram that illustrates the server 
side processing of the media fragmenting system, in one 
embodiment. These steps are invoked When the server 
receives a request from a client to access a particular portion 
of a content item. In block 410, the system receives a request 
URI that speci?es a portion of a content item. For example, a 
Web server application may invoke the system as an extension 
of the Web server application When the application receives a 
neW HTTP request. Continuing in block 420, the system 
parses the received request URI to identify the speci?ed por 
tion of the content item. For example, the system may identify 
an open parenthesis or other de?ned character that identi?es 
the start of a content portion speci?cation and read the content 
portion speci?cation. Continuing in block 430, the system 
opens the content item speci?ed by the URI. For example, the 
system may access the item from a disk of the server. 

[0032] Continuing in block 440, the system reads a content 
item header associated With the content item that describes 
the organiZation of the content item. For example, if the 
content item is an MPG ?le, then the system accesses the 
MPG header at the beginning of the opened MPG ?le. Con 
tinuing in block 450, the system extracts the speci?ed content 
portion from the content item based on information from the 
content header. For example, if the content portion speci?ca 
tion is a time range in a video, then the system uses the header 
information to identify the frames of the video that corre 
spond to the speci?ed time range. Continuing in block 460, 
the system sends the speci?ed portion of the content item to 
the client in response to the received request. For example, the 
system may send a 200 HTTP response With the content item 
portion included in one or more associated packets through a 
communication layer. 
[0033] In some embodiments, the media fragmenting sys 
tem includes an application that displays advertisements dur 
ing playback of a video or other content item. In previous 
systems, a content provider that Wants a user to see advertise 
ments When a client displays content generally modi?ed the 
content at the server to insert (either dynamically or prior to 
the request) the advertisements into the video ?le. Thus, a 
content provider might take a video of a TV shoW, shoW.Wmv 
that is 45 minutes long and insert four different ad segments 
to make the video one hour long. A client vieWing the ?le sees 
the shoW and the advertisements. This is achieved Without 
having four different content items on the server. 

[0034] With the media fragmenting system, the server can 
provide the client With a playlist of segments to display and an 

Jul. 15,2010 

application on the client can display the content items to the 
user in a seamless presentation. For example, using the origi 
nal 45 minute shoW in the previous example, a playlist might 
specify playing the ?rst ten minutes of the shoW “shoW.Wmv 
(0,600000)” then an advertisement stored Within a large 
advertisement ?le “ads .Wmv(l 00000, 1 30000)” and then con 
tinue playing another ten minutes of the shoW “shoW.Wmv 
(600000,l200000).” This reduces the burden on the server 
caused by editing content items and alloWs content providers 
to insert advertisements and other inserted content easily and 
to rotate the inserted content through a change to the playlist 
provided to the client. The server can use common Digital 
Rights Management (DRM) techniques to ensure that the 
client does not modify the playlist (e. g., to skip the advertise 
ments). 
[0035] Similarly, in some embodiments, the media frag 
menting system provides for the playback of highlights or 
previeWs of a content item at the client. For example, a con 
tent provider, user forum, or other source may identify the 
most interesting segments of a football game by time, and 
provide these segments as media portion request URIs either 
individually or in a playlist format. For example, several 
highlights could be found at the URIs “http://xyZ.com/foot 
ball.Wmv(l2500,50000)” and “http://xyZ.com/football.Wmv 
(1000000, 1050000).” Clients only request the amount of the 
video that includes the highlights and the server only 
responds With those portions, saving bandWidth and time. In 
addition, if clients request the same portions frequently, cli 
ents Will bene?t from caching and may receive a faster cached 
response to a request for a portion of a content item. 

[0036] In some embodiments, the media fragmenting sys 
tem de?nes portions based on prede?ned labels stored at the 
server. For example, rather than alloWing a client to access a 
video ?le by time, the system may receive information that 
the video has ?ve available portions that the client can request 
(e.g., “http://xyZ.com/a.Wmv(3)”). The system can use this 
attribute to prevent the client from skipping sections of the 
video (such as an advertisement) that the content provider 
Wants the user to vieW. The system may also use this attribute 
to reduce the amount of information, such as about What times 
correspond to What events, that is sent to the client. Instead, 
the server can instruct the client to play a ?rst portion of a 
shoW, then an advertisement, then a second portion of the 
shoW, and so on, Without the client being aWare of hoW long 
each portion is beforehand. 
[0037] In some embodiments, the media fragmenting sys 
tem conforms to the guidelines of the Representational State 
Transfer (REST) style of softWare architecture for distributed 
hypermedia systems. One concept in REST is that an appli 
cation can interact With a resource by knoWing only the iden 
ti?er of the resource (e.g., a URI) and the action requested 
(e.g., retrieval), and Without knoWing Whether there are 
caches, proxies, gateWays, ?reWalls, tunnels, or anything else 
betWeen the application and the server actually holding the 
information. Following REST guidelines alloWs the system 
to bene?t from existing Internet infrastructure and pre-exist 
ing resource conserving techniques such as caching. Some 
example RESTful principles that the system implements in 
some embodiments include: each URI identi?es exactly one 
response, each URI points to a server resource that is stateless 
and cacheable, and each URI is intuitive and uses nouns 
(verbs are HTTP verbs). 
[0038] In some embodiments, the server reconstructs the 
header of a ?le returned in response to a media fragment 
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request. For example, if the requested content item is a Win 
doWs Media Video (WMV) ?le and the client requests the 
portion from 10 to 20 seconds into the ?le, then the server may 
create a WMV header such that the 10 seconds of video that 
the server returns to the client in the response is playable by 
any WMV player. The server may do this by searching for the 
nearest key frame to the speci?ed time and starting the neW 
video With the identi?ed key frame. This alloWs the client to 
handle the ?le With feWer modi?cations and alloWs easier 
diagnosis of problems With the system, since each item pro 
duced is an intact content item in its oWn right. 

[0039] In some embodiments, the media fragmenting sys 
tem provides a method for clients to request header and other 
content metadata information about a content item from the 
server. For example, for a video ?le “a.Wmv” the server may 
reserve the URI “http://xyz.com/a.Wmv/info” for returning 
this type of information. The information may be in an Exten 
sible Markup Language (XML) format or other format under 
stood by the client and may include information such as the 
length of the content item (in time, frames, or other units), the 
encoder(s) used to encode it, other associated content to play 
in association With the content item (e. g., advertisements), a 
list of highlights, and so forth. This alloWs the client to request 
information that may be useful in subsequent requests to 
retrieve portions of the content item. 

[0040] In some embodiments, the media fragmenting sys 
tem sWitches betWeen multiple quality versions of a content 
item. For example, if a video ?le is available in three different 
encodings (e.g., bitrates) corresponding to loW, medium, and 
high quality, then the media fragmenting system may initially 
play the request and play a portion of the highest quality 
encoding. As the client detects congestion, the client may 
sWitch to a loWer quality encoding that uses less netWork 
bandWidth. Over time as congestion clears or the client 
detects further bandWidth is available, the client may sWitch 
to a higher quality encoding. The media fragmenting system 
facilitates this process by alloWing the client to only doWn 
load the portions of each encoding of the content item that the 
client is going to use for playback, rather than all of each 
encoding (Which Would defeat the purpose of sWitching 
encodings to reduce bandWidth). 
[0041] In some embodiments, the media fragmenting sys 
tem enforces access control on portion requests. For example, 
a content provider may alloW anonymous users to request a 
previeW portion of a particular content item, but only alloW 
premium, paying users to vieW other portions or the entire 
content item. A movie company could construct a dynamic 
trailer from a movie ?le by listing portions for the client 
player to stitch together directly from a content item contain 
ing the entire movie, While subscribers may be able to doWn 
load and play the entire movie ?le. 

[0042] In some embodiments, the media fragmenting sys 
tem provides error handling. It is possible that a client could 
request a portion of a content item that does not exist, such as 
a time beyond the end of a video ?le. In such cases, the media 
fragmenting system identi?es the closest portion that satis?es 
the client request. For example, the system may ignore an end 
time that extends beyond the end of the content item if the 
start time is Within the content item’s bounds. Alternatively or 
additionally, the system may respond With the entire content 
item if a client requests an unrecognized or invalid portion, so 
that the system behaves as prior systems Would in the Worst 
case. 
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[0043] In some embodiments, the media fragmenting sys 
tem embeds units in the portion request URI. For example, an 
“s” may specify seconds as in (50s,60s), an “h” hours, and so 
forth. The system may also accept other familiar formats such 
as a time speci?cation of the form “5:30” for ?ve minutes, 
thirty seconds. The system may accept different units based 
on the type of the content, such as (para.5) for the ?fth para 
graph of a document or (track. 9) for the ninth track of an audio 
?le. Those of ordinary skill in the art Will recognize many 
possible variations of units that the system could receive and 
handle. 
[0044] From the foregoing, it Will be appreciated that spe 
ci?c embodiments of the media fragmenting system have 
been described herein for purposes of illustration, but that 
various modi?cations may be made Without deviating from 
the spirit and scope of the invention. For example, although 
content items have been described in terms of items for dis 
play to users, the content may also include data for consump 
tion by a Web service or other non-interactive requester. 
Accordingly, the invention is not limited except as by the 
appended claims. 

1. A computer-implemented method for retrieving a por 
tion of a content item from a server, the method comprising: 

receiving a Uniform Resource Identi?er that speci?es a 
portion of a content item; 

parsing the received Uniform Resource Identi?er to iden 
tify the speci?ed portion of the content item; 

opening the content item speci?ed by the Uniform 
Resource Identi?er by accessing the content item from a 
content store; 

reading organizational information associated With the 
content item that describes an organization of the con 
tent item; 

extracting the speci?ed content portion from the content 
item based on information from the organizational infor 
mation; and 

sending the speci?ed portion of the content item to a client 
in response to the received request, 

Wherein the preceding steps are performed by at least one 
processor. 

2. The method of claim 1 Wherein receiving a Uniform 
Resource Identi?er comprises a Web server application on the 
server invoking an extension of the Web server application in 
response to receiving a neW Hypertext Transfer Protocol 
request. 

3. The method of claim 1 Wherein parsing the received 
Uniform Resource Identi?er comprises identifying a ?le 
associated With the content item, a start time, and an end time. 

4. The method of claim 1 Wherein extracting the speci?c 
content portion comprises identify frames of the video that 
correspond to a speci?ed time range based on the organiza 
tional information. 

5. The method of claim 1 Wherein the content item is an 
audiovisual ?le and the Uniform Resource Identi?er speci?es 
a time range of content Within the audiovisual ?le. 

6. The method of claim 1 Wherein the content item is a 
document ?le and the Uniform Resource Identi?er speci?es a 
page of the document ?le. 

7. The method of claim 1 Wherein extracting the speci?ed 
content portion comprises matching the received speci?ca 
tion of the content portion With a prede?ned label associated 
With the portion of the content item. 

8. A computer system for providing portions of a content 
item to clients of a Web server, the system comprising: 
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a processor and memory con?gured to execute software 
instructions; 

a communication component con?gured to receive Hyper 
text Transfer Protocol requests and send Hypertext 
Transfer Protocol responses; 

a content store con?gured to provide nonvolatile storage 
for content items; 

a portion identi?cation component con?gured to receive a 
Uniform Resource Identi?er, parse the Uniform 
Resource Identi?er into segments that identify a content 
item and one or more portions of the content item, and 
retrieve the requested content item portions from the 
content store; 

a parse content component con?gured to open the identi 
?ed content item and extract identi?ed portions of the 
content item based on a received Uniform Resource 
Identi?er. 

9. The system of claim 8 Wherein the Web server is con?g 
ured to run Microsoft Internet Information Service (IIS) and 
the communication component receives requests and sends 
responses through HS. 

10. The system of claim 8 Wherein the portion identi?ca 
tion component and parse content component are included in 
an extension module that is invoked by a Web server applica 
tion in response to receiving an Hypertext Transfer Protocol 
request. 

11. The system of claim 8 Wherein the portion identi?ca 
tion component is further con?gured to receive a start time 
and stop time of the content item and access the content item 
to retrieve frames corresponding to the received start time and 
stop time. 

12. The system of claim 8 Wherein the portion identi?ca 
tion component is further con?gured to include an extensi 
bility model for invoking one or more content ?lters that 
understands a format associated With a particular type of 
content item and that provides axes along Which portions of 
the type of content item can be accessed. 

13. The system of claim 8 Wherein the parse content com 
ponent is further con?gured to enforce access control based 
on a user associated With the received Uniform Resource 
Identi?er. 
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14. The system of claim 8 Wherein the received Uniform 
Resource Identi?er indicates units for retrieving the identi?ed 
portions of the content. 

15. The system of claim 8 Wherein the parse content com 
ponent is further con?gured to construct a neW item header 
and prepend the item header to a copy of the identi?ed por 
tions of the content item. 

16. A computer-readable storage medium comprising 
instructions for controlling a computer system to send a 
request to retrieve a portion of a content item, Wherein the 
instructions, When executed, cause a processor to perform 
actions comprising: 

receiving from a user an identi?cation of a content item 
With Which the user Wants to interact; 

receiving from the user an identi?cation of a portion of the 
content item; 

creating a content portion request that includes the identi 
?cation of the content item and the identi?cation of the 
portion to retrieve; 

sending the content portion request to a server for process 

111%; 
receiving the requested content portion from the server; 

and 
displaying the received content portion to the user. 
17. The medium of claim 16 Wherein displaying the 

received content portion comprises displaying the content 
portion in a sequence that includes an advertisement in 
betWeen at least one other content portion. 

18. The medium of claim 16 Wherein the content portion 
comprises one or more segments of the content item identi?ed 
as highlights of the content item. 

19. The medium of claim 16 Wherein the content portion 
comprises a previeW of the content item. 

20. The medium of claim 16 Wherein receiving the 
requested content portion comprises receiving the requested 
content portion from a cache betWeen the computer system 
and the server that stored the content item retrieved from the 
server during a previous request. 

* * * * * 


